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MTS assay
Cell proliferation was evaluated using the MTS assay as described in a previous study 1, 2 .
Normal pancreatic cell line (hTERT HPNE) and pancreatic cancer cell lines (HPAC, MIAPaCa-2 and PANC-1) were seeded in 96-well plates at a density of 0. with and without nimbolide (IC 50 dose)], MTS was added to each well, and the optical density was measured at 490 nm using a microplate reader after 4 h.
Scratch assay
Cells were seeded on a 6-well plate at a density of 6×10 5 cells/well for HPAC and MIAPaCa-2, and 4.5×10 5 cells/well for PANC-1. After achieving monolayer confluence, a sterile pipette tip was used to create a scratch, and then, the cells were washed twice with PBS. The cells were supplemented with fresh media, treated with nimbolide at their IC 50 concentrations, and observed for 72 h at 37ºC using the Biostation CT (Nikon Instruments Inc. Melville, NY, USA). Migration data were analyzed using NIS-Element AR software 2 .
Matrigel invasion assay
The invading ability of the pancreatic cancer cells was assessed using a total of 5X10 4 cells in the upper chamber of a transwell polycarbonate membrane coated with 1 mg/ml of Matrigel.
Nimbolide was applied using FBS-free media in the appropriate wells for 48 h along with untreated control cells in the upper chamber for an appropriate comparison. Then, 600 µl of growth media with 10% FBS was added as a chemo-attractant in the lower chamber. Cells that invaded the lower chamber were fixed with 0.2% crystal violet in 5% formalin, and then, images from six randomly selected fields were captured using a Nikon Eclipse TS 100 microscope with a magnification of 20X 1 . Experiments were repeated three times.
Soft agar colony-formation assay
Pancreatic cancer cells were seeded on 60-mm dishes with a top layer of 0.7% agar at densities of 2×10 4 cells per dish and a bottom layer of 1% agar. The cells were incubated in medium with or without nimbolide (IC 50 concentrations). Every 2 days the medium was changed for up to 16 days for MIAPaCa-2, 27 days for PANC-1, and 30 days for HPAC. The cells were incubated at 37ºC and stained with 0.2% crystal violet in 5% formalin solution. Colonies containing 15 cells or more were counted manually, and images were captured using Nikon SMZ 1500 at 10 and 40X magnifications 1 .
Immunoblotting
Protein samples were prepared and separated using sodium dodecyl sulfate-polyacrylamide gel electrophoresis and transferred onto polyvinylidene difluoride membranes. After blocking the membranes using 5% bovine serum albumin, blots were incubated overnight at 4ºC with primary antibodies against pAKT, AKT, Bcl-2, pERK, ERK, Notch 2, Snail, E-cadherin, N-cadherin, Zeb, vimentin, Slug, Bax, cleaved caspase3, cleaved PARP, pPI3K, PI3K, pPTEN, pmTOR, mTOR, p-p70s6kinase, p70s6kinase, Atg3, Atg5, Beclin-1, Atg7, LC3A/B, Atg12, Atg16L1, and β-actin. Primary antibodies were detected with horseradish peroxidase-coupled secondary antibodies and enhanced chemiluminescence 2, 3 .
ROS generation assay
Intracellular ROS generation was assessed using the ROS assay kit. A total of 1X10 4 
IHC for key apoptotic, proliferative, EMT and autophagy markers in tumor xenograft tissues
Paraffin-embedded tumor tissue sections were used to study the levels and localization of pAKT, E-cadherin, LC3A/B, p62, Bax, and cleaved Caspase 3 using IHC staining. After incubation at 58ºC for 2 h, the slides were deparaffinized and rehydrated in alcohol of serial dilutions oscillating from 100, 95, 70, 50, and 30% ending in a distilled water bath for 5 min. Epitope retrieval was achieved with heating at 95ºC for 15 min with trilogy (Cell Marque, Rocklin, CA, USA). After blocking, the tissues were incubated with their respective primary antibodies and followed by ultra Marque polyscan HRP labeling (Cell Marque, Rocklin, CA, USA). Once stained with chromogen and hematoxylin, the slides were dehydrated with increasing dilutions of ethanol (30, 50, 70, 95, and 100%) ending with a xylene bath. Finally, the sections were sealed with mounting media (Surgipath Medical Industries, Richmond, IL, USA), and the images were obtained using a Nikon Microscope-ECLIPSE 50i at 40X magnification as described 1, 4 .
Hematoxylin and eosin Staining
Three-to four-micron sections were cut and placed on a positively charged slide. These embedded sections were deparaffinized and dehydrated gradually followed by H&E staining.
H&E-stained pancreatic sections of both control and nimbolide treatment groups were analyzed for metastatic lesions in the brain, lung and liver. Histology images of tumor, brain, lung and liver were captured using a Nikon Microscope-ECLIPSE 50i at 10X magnification.
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